AMENDMENT UNDER 37 C.F.R. §1.111 
Application No.: 10/621,577 



Attorney Docket No.: Q76590 



AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the application: 
LISTING OF CLAIMS: 

1 . (currently amended): A speech communication apparatus comprising: 

a signal output transducer for receiving a distant signal from a far-end talker and 
producing acoustic energy of the distant signal; 

a signal input transducer for producing a near-end signal which may contain a component 
representing a speech activity of a near-end talker or an acoustic echo component, or both, 
wherein said acoustic echo component occurs as a result of the distant signal being transmitted 
through an acoustic echo path from the signal output transducer to the signal input transducer; 

an echo canceller for producing an echo replica from said distant signal and from a 
residual echo icpscseniiri" a difference i . v> < !M [j ;ar-cnd signal and said echo replica : 

a residual echo detector for detecting a difference between said near end signa l an d s a id 
eeho rep-he^ id supplying t l *-s tual ecl^e4o--said--e€he--eai : i€«lle¥t-and 

a spectral shaper for receiving one of said near-end signal and said residual echo as a first 
input signal, receiving said echo replica as a second input signal, estimating from the first and 
se - eend - fflpB - t -s- igna l s - said acoustic echo component by modifying said so- n i input signal whe - n 
sa-id-spee-e h-aet-i s "a 3 i v-lew-e-r-ze-r-a, and shaping spectrum of said first input signal with the 
estimated acoustic echo component. 
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2. (original): The speech communication apparatus of claim 1, wherein said spectral 
shaper estimates said acoustic echo component for each of a plurality of subband frequencies of 
audio spectrum. 

3. (original): The speech communication apparatus of claim 1, wherein said spectral 
shaper estimates said acoustic echo component from a ratio of said first input signal to said 
second input signal. 

4. (original): The speech communication apparatus of claim 1, wherein said spectral 
shaper estimates said acoustic echo component from a ratio of said first input signal to said 
second input signal for each of a plurality of subband frequencies of audio spectrum. 

5. (original): The speech communication apparatus of claim 1, wherein said spectral 
shaper comprises: 

means for dividing said first input signal into a first set of subband frequency component 

signals; 

means for dividing said second input signal into a second set of subband frequency 
component signals; 

a plurality of subband spectral shaping means, each of the subband spectral shaping 
means receiving a corresponding one of the first set of subband frequency component signals as 
a first subband signal, receiving a corresponding one of the second set of subband frequency 
component signals as a second subband signal, producing an estimate of a subband acoustic echo 
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component from the first and second subband signals, and shaping the first subband signal with 
the estimate of the subband acoustic echo component; and 

means for combining output signals of said plurality of subband spectral shaping means. 

6. (original): The speech communication apparatus of claim 5, wherein each of said 
subband spectral shaping means comprises: 

a division circuit for producing a ratio of said first subband signal to said second subband 

signal; 

a smoother for smoothing said ratio when said speech activity is low or zero; 

a multiplier for multiplying said second subband signal by said smoothed ratio to produce 
said estimate of the subband acoustic echo component; and 

a subtractor for producing a difference signal representative of the difference between the 
first subband signal and said estimate supplied from said multiplier. 

7. (currently amended): The speech communication apparatus of claim 6, wherein 
said smoother includes means for causing said .smocnhed .ratio to vary sharply at a rising edge of 
a transition of said ratio and vary slowly at a falling edge of the transition. 

8. (original): The speech communication apparatus of claim 6, wherein said division 
circuit includes first and second smoothers for smoothing said first and second subband signals, 
respectively, before said ratio is produced. 
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9. (currently amended): The speech communication apparatus of claim 8, wherein 
said first smoother includes means for causing said smoothed first subband signal to vary sharply 
at a rising edge of a transition of said ill st sul band • ignaland vary slowly at a falling edge of the 
transition, and wherein said second smoother includes means for causing said smoothed second 
subband signal to vary sharply at a rising edge of a transition of said second subband signal and 
vary slowly at a falling edge of the transition. 

10. (original): The speech communication apparatus of claim 5, wherein each of said 
subband spectral shaping means comprises: 

a first division circuit for producing a first ratio of said first subband signal to said second 
subband signal; 

a second division circuit for producing a second ratio of said second subband signal to 
said first subband signal; 

a first smoother for smoothing said first ratio when said speech activity is low or zero; 

a first multiplier for multiplying the smoothed first ratio by said second ratio; 

a second smoother for smoothing the output of said first multiplier; 

a subtractor for subtracting integer 1 from the output of the second smoother; and 

a second multiplier for multiplying said first subband signal by the output of the 
subtractor. 
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1 1 . (currently amended): The speech communication apparatus of claim 10, wherein 
said first smoother includes means for causing said smoothed first ratio to vary sharply at a rising 
edge of a transition of said fin i t and vary slowly at a falling edge of the transition. 

12. (original): The speech communication apparatus of claim 10, wherein said first 
division circuit includes first and second smoothers for smoothing said first and second subband 
signals, respectively, before said first ratio is produced. 

13. (original): The speech communication apparatus of claim 1, further comprising a 
harmonics generator for emphasizing harmonics components of said distant signal contained in 
said echo replica from said echo canceller. 

14. (original): The speech communication apparatus of claim 1, wherein said echo 
canceller comprises: 

means for dividing said residual echo into a first set of subband frequency component 

signals; 

means for dividing said distant signal into a second set of subband frequency component 

signals; 

an adaptive filter bank for adaptively filtering said second set of subband frequency 
component signals according to said first set of subband frequency component signals; 

means for combining output signals of said adaptive filter bank to produce said echo 
replica; and 
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means for nullifying the first set of subband frequency component signals when said 
speech activity is high, 

wherein said spectral shaper comprises: 

a plurality of subband spectral shaping means, each of the subband spectral shaping 
means receiving a corresponding one of the first set of subband frequency component signals as 
a first subband signal, receiving a corresponding one of the output signals of said adaptive filter 
bank as a second subband signal, producing an estimate of a subband acoustic echo component 
from the first and second subband signals, and shaping the first subband signal with the estimate 
of the subband acoustic echo component; and 

means for combining output signals of said plurality of subband spectral shaping means. 

15. (original): The speech communication apparatus of claim 14, wherein each of 
said subband spectral shaping means comprises: 

a division circuit for producing a ratio of said first subband signal to said second subband 

signal; 

a smoother for smoothing said ratio when said speech activity is low or zero; 

a multiplier for multiplying said second subband signal by said smoothed ratio to produce 
said estimate of the subband acoustic echo component; and 

a subtractor for producing a difference signal representative of the difference between the 
first subband signal and said estimate supplied from said multiplier. 
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16. (currently amended): The speech communication apparatus of claim 15, wherein 
said smoother includes means for causing said smoothed ratio to vary sharply at a rising edge of 
a transition c I ratio and vary slowly at a falling edge of the transition. 

17. (original): The speech communication apparatus of claim 15, wherein said 
division circuit includes first and second smoothers for smoothing said first and second subband 
signals, respectively, before said ratio is produced. 

18. (currently amended): The speech communication apparatus of claim 17, wherein 
said first smoother includes means for causing said smoothed first subband signal to vary sharply 
at a rising edge of a transition of said first subband signal and vary slowly at a falling edge of the 
transition, and wherein said second smoother includes means for causing said smoothed second 
subband signal to vary sharply at a rising edge of a transition of said se cond subband signal and 
vary slowly at a falling edge of the transition. 

19. (original): The speech communication apparatus of claim 14, wherein each of 
said subband spectral shaping means comprises: 

a first division circuit for producing a first ratio of said first subband signal to said second 
subband signal; 

a second division circuit for producing a second ratio of said second subband signal to 
said first subband signal; 

a first smoother for smoothing said first ratio when said speech activity is low or zero; 
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a first multiplier for multiplying the smoothed first ratio by said second ratio; 
a second smoother for smoothing the output of said first multiplier; 
a subtractor for subtracting integer 1 from the output of the second smoother; and 
a second multiplier for multiplying said first subband signal by the output of the 
subtractor. 

20. (currently amended): The speech communication apparatus of claim 19, wherein 
said first smoother includes means for causing said smoothed.. first ratio to vary sharply at a rising 
edge of a transitio n of said fir st ratio and vary slowly at a falling edge of the transition. 

21. (original): The speech communication apparatus of claim 19, wherein said first 
division circuit includes first and second smoothers for smoothing said first and second subband 
signals, respectively, before said first ratio is produced. 

22. (currently amended): A speech communication apparatus comprising: 

a signal output transducer for receiving a distant signal from a far- end talker and 
producing acoustic energy of the distant signal; 

means for dividing said distant signal into a first set of subband frequency component 

signals; 

a signal input transducer for producing a near-end signal which may contain a component 
representing a speech activity of a near-end talker or an acoustic echo component, or both, 
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wherein said acoustic echo component occurs as a result of the distant signal being transmitted 
through an acoustic echo path from the signal output transducer to the signal input transducer; 

means for dividing said near-end signal into a second set of subband frequency 
component signals; 

a plurality of subband echo suppressors, each of the subband echo suppressors 
comprising: 

an echo canceller for producing an echo replica from a corresponding one of said 
first set of subband frequency component signals and from a subband residual echo representing 
a difference between a corresponding one of said second set of subband frequency component 
signals and said echo replica ; 

a residual echo detector fordet e et i ng - a - d i ff e r^^ 
said second set of subband frequency component signals and said echo replica and supplying the 

subband spectral shaping means for receiving one of said near-end signal and said 
subband residual echo as a first subband input signal, receiving said echo replica as a second 
subband input signal, estimating from the first and second input signals said acoustic echo 
component by modifying said se cond subband input signal when said speech activity is low or 
mm, and shaping said first subband input signal with the estimated acoustic echo component to 
produce an output signal of the subband echo suppressor, and 

means for combining the output signals of said plurality of subband echo 

suppressors. 
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23. (currently amended): The speech communication apparatus of claim 22, wherein 
said subband spectral shaping means comprises: 

a division circuit for producing a ratio of said first subband signal to said second subband 

signal; 

a smoother for smoothing said ratio when said speech activity is low or zero; 

a multiplier for multiplying said second subband input signal by said smoothed ratio to 
produce said estimate of the subband estimated acoustic echo component; and 

a subtractor for producing a difference signal representative of the difference between the 
first subband input signal and said cstimatcestimatcd acoustic echo component supplied from 
said multiplier. 

24. (currently amended): The speech communication apparatus of claim 23, wherein 
said smoother includes means for causing said smoothed ratio to vary sharply at a rising edge of 
a transition of said ratio and vary slowly at a falling edge of the transition. 

25. (original): The speech communication apparatus of claim 23, wherein said 
division circuit includes first and second smoothers for smoothing said first and second subband 
signals, respectively, before said ratio is produced. 

26. (currently amended): The speech communication apparatus of claim 25, wherein 
said first smoother includes means for causing said first subband signal to vary sharply 
at a rising edge of a transitio n of said first subband signal and vary slowly at a falling edge of the 
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transition, and wherein said second smoother includes means for causing said smoothed second 
subband signal to vary sharply at a rising edge of a transition of said second subband signal and 
vary slowly at a falling edge of the transition. 

27. (currently amended): The speech communication apparatus of claim 22, wherein 
eaeh-o-f-said subband spectral shaping means comprises: 

a first division circuit for producing a first ratio of said first subband signal to said second 
subband signal; 

a second division circuit for producing a second ratio of said second subband signal to 
said first subband signal; 

a first smoother for smoothing said first ratio when said speech activity is low or zero; 

a first multiplier for multiplying the smoothed first ratio by said second ratio; 

a second smoother for smoothing the output of said first multiplier; 

a subtractor for subtracting integer 1 from the output of the second smoother; and 

a second multiplier for multiplying said first subband signal by the output of the 
subtractor. 

28. (currently amended): The speech communication apparatus of claim 27, wherein 
said first smoother includes means for causing said smoothed first ratio to vary sharply at a rising 
edge of a transition of said first ratio and vary slowly at a falling edge of the transition. 
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29. (original): The speech communication apparatus of claim 27, wherein said first 
division circuit includes first and second smoothers for smoothing said first and second subband 
signals, respectively, before said first ratio is produced. 

30. (currently amended): A method of suppressing acoustic echo, comprising the 
steps of: 

a) receiving a distant signal from a far-end talker and producing acoustic energy of 
the distant signal from a signal output transducer; 

b) producing a near-end signal from a signal input transducer which may contain a 
component representing a speech activity of a near-end talker or an acoustic echo component, or 
both, wherein said acoustic echo component occurs as a result of the distant signal being 
transmitted through an acoustic echo path from the signal output transducer to the signal input 
transducer; 

c) producing an echo replica from said distant signal and from a residual echo 
representing a difference , detecting said residual echo between said near-end signal and said 
echo replica and using the residual echo as a feedback signal to produce said echo replica; and 

d) receiving one of said near-end signal and said residual echo as a first input signal, 
receiving said echo replica as a second input signal, and estimating fr-efft-th^-fi mt and s e cond 




-said acoustic echo component by modifying said echo replica - 




activity is to 1 



►; and 



shaping spectrum of said first input signal with the estimated acoustic echo 



component. 
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3 1 . (original): The method of claim 30, wherein step (d) estimates said acoustic echo 
component for each of a plurality of subband frequencies of audio spectrum. 

32. (original): The method of claim 30, wherein step (d) estimates said acoustic echo 
component from a ratio of said first input signal to said second input signal. 

33. (original): The method of claim 30, wherein step (d) estimates said acoustic echo 
component from a ratio of said first input signal to said second input signal for each of a plurality 
of subband frequencies of audio spectrum. 

34. (currently amended): The method of claim 30, wherein step (d) comprises: 
di) dividing said first input signal into a first set of subband frequency component 

signals; 

d 2 ) dividing said second input signal into a second set of subband frequency 
component signals; 

d 3 ) receiving a corresponding one of the first set of subband frequency component 
signals as a first subband signal, receiving a corresponding one of the second set of subband 
frequency component signals as a second subband signal, producing said estimated an -- est i mafc - 
of a subband acoustic echo component from the first and second subband signals, and shaping 
the first subband signal with the esti mate estimated of the subband acoustic echo component to 
produce an output signal ; 
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c U) repeating step (cU) for ail the subband frequency component signals of said first and 
second sets of subband frequency component signals to produce a plurality of said output 
signals; and 

^-dsi-co mbining said plural ity of sa.id._o utput signals of said plurali ty of subband 
spectral shaping-mean*. 

35. (currently amended): The method of claim 34, wherein step (d3) comprises: 
producing a ratio of said first subband signal to said second subband signal; 
smoothing said ratio when said speech activity is low or zero; 

multiplying said second subband signal by said smoothed ratio to produce said estimate 
of the subband acoustic echo component; and 

producing a difference signal representative of the difference between the first subband 
signal and said estimate estimated acoustic echo componcnt supplied from said multiplier . 

36. (currently amended): The method of claim 35, wherein the smoothing step causes 
said smoothed ratio to vary sharply at a rising edge of a transition of said ratio and vary slowly at 
a falling edge of the transition. 

37. (original): The method of claim 35, wherein the ratio producing step includes the 
step of smoothing said first and second subband signals before said ratio is produced. 
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38. (currently amended): The method of claim 37, wherein the step of smoothing the 
first and second subband signals causes said smoothed first and second subband signals to vary 
sharply at a rising edge of a transition of tl e fit st a id scco.n< Is and vary slowly at 

a falling edge of the transition. 



39. (currently amended): The method of claim 34, wherein step (d£) comprises: 

d-Dj) producing a first ratio of said first subband signal to said second subband signal; 

dD 2 ) producing a second ratio of said second subband signal to said first subband 

signal; 

dD3) smoothing said first ratio when said speech activity is low or zero; 

dD4) multiplying the smoothed first ratio by said second ratio; 

4D 5 ) smoothing the multiplied smoothed first ratio; 

dD_6) subtracting integer 1 from the multiplied first ratio smoothed by step (dD 5 ) to 
produce a subtracted signal; and 

dD 7 ) multiplying said first subband signal by said subtracted signal. 



40. (currently amended): The method of claim 39, wherein step (d^Eh) includes the 
step of causing said smoothed first ratio to vary sharply at a rising edge of a transition of said 
first ratio and vary slowly at a falling edge of the transition. 



41 . (currently amended): The method of claim 39, wherein step (d+Dj) includes the 
steps of smoothing said first and second subband signals before said first ratio is produced. 
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42. (original): The method of claim 30, further comprising accentuating harmonics 
components of said distant signal contained in said echo replica before estimating said acoustic 
echo component. 

43. (original): The method of claim 30, wherein step (c) comprises the steps of: 
dividing said residual echo into a first set of subband frequency component signals; 
dividing said distant signal into a second set of subband frequency component signals; 
adaptively filtering said second set of subband frequency component signals according to 

said first set of subband frequency component signals; 

combining the adaptively filtered signals to produce said echo replica; and 

nullifying the first set of subband frequency component signals when said speech activity 

is high, 

wherein step (d) comprises: 

receiving a corresponding one of the first set of subband frequency component signals as 
a first subband signal, receiving a corresponding one of the adaptively filtered signals as a 
second subband signal, and producing an estimate of a subband acoustic echo component from 
the first and second subband signals; 

shaping the first subband signal with the estimate of the subband acoustic echo 
component; and 

combining a plurality of said shaped first subband signals. 
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44. (original): The method of claim 43, wherein the shaping step comprises: 
producing a ratio of said first subband signal to said second subband signal; 
smoothing said ratio when said speech activity is low or zero; 

multiplying said second subband signal by said smoothed ratio to produce said estimate 
of the subband acoustic echo component; and 

producing a difference signal representative of the difference between the first subband 
signal and said estimate of the subband acoustic echo component. 

45. (currently amended): The method of claim 44, wherein the smoothing step causes 
said smoothed ratio to vary sharply at a rising edge of a transition of said ratio and vary slowly at 
a falling edge of the transition. 

46. (original): The method of claim 44, wherein the ratio producing step comprises 
the steps of smoothing said first and second subband signals before said ratio is produced. 

47. (currently amended): The method of claim 46, wherein the steps of smoothing the 
first and second subband signals cause said smoothed first and second subband signals to vary 
sharply at a rising edge of a transitio n of the first and second subband signals and vary slowly at 
a falling edge of the transition. 

48. (original): The method of claim 43, wherein the shaping step comprises: 

di) producing a first ratio of said first subband signal to said second subband signal; 
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d 2 ) producing a second ratio of said second subband signal to said first subband 

signal; 

ds) smoothing said first ratio when said speech activity is low or zero; 

d 4 ) multiplying the smoothed first ratio by said second ratio; 

ds) smoothing the multiplied smoothed first ratio; 

d 6 ) subtracting integer 1 from the first ratio smoothed by step (d 5 ) to produce a 
subtracted signal; and 

d 7 ) multiplying said first subband signal by said subtracted signal. 

49. (currently amended): The method of claim 48, wherein step (d3) includes the step 
of causing said smoothed first ratio to vary sharply at a rising edge of a transitio n of said first 
ratio and vary slowly at a falling edge of the transitionr. 

50. (original): The method of claim 48, wherein step (di) includes the steps of 
smoothing said first and second subband signals before said first ratio is produced. 

5 1 . (currently amended): A method of suppressing acoustic echo, comprising the 
steps of: 

a) receiving a distant signal from a far-end talker and producing acoustic energy of 
the distant signal from a signal output transducer; 

b) dividing said distant signal into a first set of subband frequency component 

signals; 
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c) producing a near-end signal by a signal input transducer, wherein the near-end 
signal may contain a component representing a speech activity of a near-end talker or an acoustic 
echo component, or both, wherein said acoustic echo component occurs as a result of the distant 
signal being transmitted through an acoustic echo path from the signal output transducer to the 
signal input transducer; 

d) dividing said near-end signal into a second set of subband frequency component 

signals; 

e) producing an echo replica from a corresponding one of said first set of subband 
frequency component signals and from a subband residual echo representing a difference ? 
d e t e cting th e s ubb a nd r es idua l-eehe between a corresponding one of said second set of subband 
frequency component signals and said echo replica and using said subband residual echo as a 
feedback signal to produce said echo replica; 

f) receiving one of said subband residual echo and said near-end signal as a first 
subband input signal, receiving said echo replica as a second subband input signal, and 
estimating from the first and second input signals said acoustic echo component by modifying 
said secon i i i ~^m+-w4~^ 

g) shaping said first subband input signal with the estimated acoustic echo 
component to produce an output signal; 

h) repeating steps (e) to (g ) for all the subband frequency component signals of said 
first and second sets of sit % s^.uip.o 1 i »^ < i ■,_ J 
output signals ; and 



hi) 



combining asaid plurality of said output signals. 
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52. (currently amended): The method of claim 5 1 , wherein step (g) comprises the 
steps of: 

producing a ratio of said first subband signal to said second subband signal; 
smoothing said ratio when said speech activity is low or zero; 

multiplying said second subband signal by said smoothed ratio to produce said estimate 
of the s ubband estimated acoustic echo component; and 

producing a difference signal representative of the difference between the first subband 
signal and said est i- mate estirnated acoustic echo componcnt supp i ied - fro - m-said-mH - lt - ipMer . 

53. (currently amended): The method of claim 52, wherein the smoothing step causes 
said smoothed ratio to vary sharply at a rising edge of a transition of said ratio and vary slowly at 
a falling edge of the transition. 

54. (original): The method of claim 52, wherein the ratio producing step includes the 
steps of smoothing said first and second subband signals before said ratio is produced. 

55. (currently amended): The method of claim 54, wherein the steps of smoothing 
said first and second subband signals cause said smoothed first and second subband signals to 
vary sharply at a rising edge of a transition oi\.t:d hr-.; and btTond Mjbband signals and vary 
slowly at a falling edge of the transition. 
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56. (currently amended): The method of claim 51, wherein step (eg) comprises the 
steps of: 

e+)-gj_) producing a first ratio of said first subband signal to said second subband signal; 

ea)-g2) producing a second ratio of said second subband signal to said first subband 

signal; 

e*)-gi) smoothing said first ratio when said speech activity is low or zero; 

64^4) multiplying the smoothed first ratio by said second ratio; 

e^t-gs) smoothing the multiplied smoothed first ratio; 

e^ge) subtracting integer 1 from the first ratio smoothed by step (e§gj) to produce a 
subtracted signal; and 

e&gi} multiplying said first subband signal by said subtracted signal. 

57. (currently amended): The method of claim 56, wherein step (eig?) causes said 
smoothed first ratio to vary sharply at a rising edge of a transition of said first ratio and vary 
slowly at a falling edge of the transition. 

58. (currently amended): The method of claim 56, wherein step (e+gi) includes the 
steps of smoothing said first and second subband signals before said first ratio is produced. 

59. (currently amended): A spectral shaper for cancellation of noise comprising: 
means for dividing a first input signal into a first set of subband frequency component 

signals; 
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means for dividing a second input signal into a second set of subband frequency 
component signals; 

a plurality of subband spectral shaping means, each of the subband spectral shaping 
means receiving a corresponding one of the first set of subband frequency component signals as 
a first subband signal, receiving a corresponding one of the second set of subband frequency 
component signals as a second subband signal, estimating pi-6d-ue-mg--aR-estimat€-&f a subband 
noise component by modifying said second subband signal from the first and second subband 
signals , and shaping the first subband signal with the estimateestjmated of the subband noise 
component; and 

means for combining output signals of said plurality of subband spectral shaping means. 

60. (currently amended): The spectral shaper of claim 59, wherein each of said 
subband spectral shaping means comprises: 

a division circuit for producing a ratio of said first subband signal to said second subband 

signal; 

a smoother for smoothing said ratio when said first input signal is indicative of low or 
zero speech activity; 

a multiplier for multiplying said second subband signal by said smoothed ratio to produce 
said estimate- estimated ef - the -subband noise component; and 

a subtractor for producing a difference signal representative of the difference between the 
first subband signal and said e s timate- estimated s ubband noise component supplied from said 
multiplier. 
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61 . (currently amended): The spectral shaper of claim 60, wherein said smoother 
includes means for causing said sm tgthx d ratio to vary sharply at a rising edge of a transition of 
said ratio and vary slowly at a falling edge of the transition. 

62. (original): The spectral shaper of claim 60, wherein said division circuit 
includes first and second smoothers for smoothing said first and second subband signals, 
respectively, before said ratio is produced. 

63. (currently amended): The spectral shaper of claim 62, wherein said first smoother 
includes means for causing said smoothed first subband signal to vary sharply at a rising edge of 
a transition of said first subband signal and vary slowly at a falling edge of the transition, and 
wherein said second smoother includes means for causing said smoothed second subband signal 
to vary sharply at a rising edge of a transitio n of said second subband signal and vary slowly at a 
falling edge of the transition. 

64. (original): The spectral shaper of claim 59, wherein each of said subband 
spectral shaping means comprises: 

a first division circuit for producing a first ratio of said first subband signal to said second 
subband signal; 

a second division circuit for producing a second ratio of said second subband signal to 
said first subband signal; 
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a first smoother for smoothing said first ratio when said first input signal is indicative of 
low or zero speech activity; 

a first multiplier for multiplying the smoothed first ratio by said second ratio; 

a second smoother for smoothing the output of said first multiplier; 

a subtractor for subtracting integer 1 from the output of the second smoother; and 

a second multiplier for multiplying said first subband signal by the output of the 
subtractor. 

65. (currently amended): The spectral shaper of claim 64, wherein said first smoother 
includes means for causing said smoothed first ratio to vary sharply at a rising edge of a 
transitio n of said first ratio and vary slowly at a falling edge of the transition. 

66. (original): The spectral shaper of claim 64, wherein said first division circuit 
includes first and second smoothers for smoothing said first and second subband signals, 
respectively, before said first ratio is produced. 

67. (new): The speech communication apparatus of claim 1, wherein said spectral 
shaper estimates said acoustic echo component by modifying the magnitude of said second input 
signal. 
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68. (new): The speech communication apparatus of claim 67, wherein said spectral 
shaper modifies the magnitude of said second input signal at a rate determined based on one of 
said first and second input signals. 

69. (new): The speech communication apparatus of claim 68, wherein said spectral 
shaper determines said rate when said speech activity is low or zero. 

70. (new): The speech communication apparatus of claim 1 , wherein said spectral 
shaper shapes said spectrum by subtracting the estimated acoustic component from said first 
input signal. 

71 . (new): The speech communication apparatus of claim 22, wherein said subband 
spectral shaping means estimates said acoustic echo component by modifying the magnitude of 
said second input signal. 

72. (new): The speech communication apparatus of claim 71, wherein said subband 
spectral shaping means modifies the magnitude of said second input signal at a rate determined 
based on one of said first and second input signals. 

73. (new): The speech communication apparatus of claim 72, wherein said subband 
spectral shaping means determines said rate when said speech activity is low or zero. 
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74. (new): The speech communication apparatus of claim 22, wherein said subband 
spectral shaping means shapes said spectrum by subtracting the estimated acoustic component 
from said first input signal. 

75. (new): The method of claim 30, wherein step (d) comprises estimating said 
acoustic echo component by modifying the magnitude of said second input signal. 

76. (new): The method of claim 75, wherein step (d) comprises modifying the 
magnitude of said second input signal at a rate determined based on one of said first and second 
input signals. 

77. (new): The method of claim 76, wherein step (d) comprises determining said rate 
when said speech activity is low or zero. 

78. (new): The method of claim 30, wherein step (e) comprises shaping said 
spectrum by subtracting the estimated acoustic component from said first input signal. 

79. (new): The spectral shaper of claim 59, wherein each of said subband spectral 
shaping means estimates said subband noise component by modifying the magnitude of said 
second subband signal. 
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80. (new): The spectral shaper of claim 79, wherein each of said subband spectral 
shaping means modifies the magnitude of said second subband signal at a rate determined based 
on one of said first and second subband signals. 

8 1 . (new): The spectral shaper of claim 80, wherein each of said subband spectral 
shaping means determines said rate when said speech activity is low or zero. 

82. (new): The spectral shaper of claim 59, wherein each of said subband spectral 
shaping means shapes said spectrum by subtracting the estimated subband noise component from 
said first subband signal. 
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